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[57] ABSTRACT 
A vehicle combination comprising a tractor ahd a 
trailer, in which combination the tractor in addition to 
a trailer coupling has a semi-trailer coupling (fifth 
wheel), and the trailer in addition to a trailer coupling 
has a semi-trailer coupling (king pin) and front wheels 
which can be raised by means of an operating mecha 
nism from a normal wheel position for the trailer to an 
upper position which permits using the trailer as a semi 
trailer. ' 

8 Claims, 15 Drawing Figures 
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TRACTOR TRAILER VEHICLE COMBINATIONS 

This invention relates to a tractor trailer vehicle com 
bination comprising at least one tractor and one trailer 
which in addition to trailer couplings are equipped also 
with semi-trailer couplings to permit using the trailer 
also as a semi-trailer. 
The primary object of the present invention is to pro 

vide a relatively simple, practical and reliable device to 
permit using a trailer as a semi-trailer and vice versa, 
one speci?c object being to provide a semi-trailer cou 
plingwhich permits automatic coupling of a trailer to 
a tractor in such a manner that, after coupling has been 
realized, the trailer falls under the designation “semi 
trailer,“ that is‘, is supported at the front end on a ?fth 
wheel on the tractor, electrical power and pneumatical 
connections being established simultaneously with the 
mechanical coupling between the tractor and the trai 
ler/semi-trailer. 
Another object of the invention is to provide a trac 

tor trailer vehicle combination in which the front wheel 
pair of the trailer is adjustable between a ground engags 
ing position normal to the function of the trailer as a 
full trailer and a position in which said front wheel pair 
is free from the ground and the trailer functions as a 
semi-trailer, and the vehicle combination includes a de 
vice by means of which, after the trailer has been cou 
pled as a semi-trailer said wheel pair is adjustable be 
tween said positions. ' 

Preferred embodiments of the tractor trailer vehicle 
combination according to the present invention have 
the characteristic features appearing from the ap 
pended subclaims. ‘ 
These and further features of and advantages gained 

by the invention will appear from the following descrip 
tion, reference being made to theaccompanying draw 
ings in which: . 
FIG. 1 is a side elevation of a tractor and a vehicle 

which is coupled as a semi-trailer to the tractor and is 
constructed for use also as a full trailer in accordance 
with the invention; 
FIG. 2 is a view of the vehicle shown in FIG. I. in 

parking position or in position as a full trailer; 
FIG. 3 is a fragmentary longitudinal section of the ve 

hicle combination in FIG. 1, with the coupling mecha 
nism in side elevation; 
FIG. 4 is a plan view of the ?fth wheel shown in FIG. 

I and supported by a movable frame section of the 
tractor; 
FIG. 5 is a cross section of the vehicle frame on line 

V-V in FIG. 4; 
FIG. 6 is a vertical longitudinal section taken on a 

larger scale of the coupling mechanism shown in FIG. 
3; ‘ 

FIG. 7 is a vertical longitudinal section of a unit con 
sisting of a locking bolt according to the invention and 
the operating mechanism thereof prior to mounting on 
the tractor in FIG. I or after dismounting; 
FIG. 8 is a detailed horizontal section taken on line 

Vlll-Vlll in FIG. 9 ofa slightly modified embodiment 
of the coupling member secured to the trailer, 
FIG. 9 is a vertical section of the coupling member 

in FIG. 8; 
FIG. 10 is a longitudinal section of an electrical con- ‘ 

tact element having a movable contact; 
FIG. 11 is a plan view of a connector member of the 

fifth wheel unit for electrical and pneumatical intercon 
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2 
nection with a corresponding connector member in the 
coupling member secured to the trailer when the trailer 
is used as a semi-trailer; 
FIG. 12 is a fragmentary vertical section taken on 

line XII—XII in FIG. 6; ' 
FIG. 13 is a view of an operating device; 
FIG. 14 is a basic diagram illustrating the electrical 

and penumatical circuits in the automatic semi-trailer 
coupling mechanism according to the invention when 
the tractor is driven without semi-trailer; 
FIG. 15 shows a view similar to FIG. 14 but illustrat 

ing the connection of the circuits when the tractor is 
driven with a semi-trailer. 
The tractor 1 shown in FIG. 1 is equipped with an au 

tomatic semi-trailer coupling mechanism in accor 
dance with the invention and also with a conventional 
trailer coupling mechanism. ‘ 
As shown in the FIGS. 1 and 2 the vehicle as a full 

trailer is equipped with a pair of front and rear wheels. 
The vehicle 2 isadapted to be used either as a full 
trailer or as a semi-trailer and is therefore equipped 
with a semi-trailer coupling mechanism as well as with 
a trailer coupling mechanism. 
The trailer coupling parts mounted on the tractor I 

and those mounted on the vehicle 2 may be of conven 
tional design and are not described here in detail. How 
ever, certain elements of these parts are mentioned in 
the following and are shown in FIGS. 1, 2 and 3. 
To permit using the vehicle 2 as a‘semi-trailer the 

front wheels 3 of the vehicle are adapted in accordance 
with the invention to be raised by means of a_lifting de 
vice 4 from their normal lower, ground engaging posi 
tion shown in FIG. 2 to an upper position shown in FIG. 
1. The wheels are raised against the action of gravity 
and other means which tend to return them to and 
maintain them in their normal lower position in which 
the'vehicle when used as a full trailer is supported on 
the ground by its front and rear wheels. This lifting de 
vice 4 is of the pneumatic type in the illustrated em 
bodiment. - 

The automatic coupling mechanism according to the 
invention includes a lifting device 5 for height adjust 
ment of a vertically movable upper frame section 6 
which is supported on the main frame I’ of the vehicle 
1. The upper frame section 6 is pivoted to the main 
frame 1' and supports the semi-trailer coupling mem 
ber 7 of the tractor, which includes a ?fth wheel 9 and 
is adapted for engagement with a complementary cou 
pling member 8 mounted on the trailer 2 and compris 
ing a king-pin 30. The height adjustment device 5 is a 
pneumatic type lifting device and is arranged between 
the vehicle frame 1' and the pivotally mounted vehicle 
section 6 to enable height adjustment of the ?fth wheel 
9 of the coupling member 7, which is mounted on the 
frame section 6. If desired, the height adjustment .de 
vice 5, can be used as spring means in combination with 
shock absorbers 10'(FIG. 3). - - 
After this general orientation about the mechanisms 

and devices according to the invention for using the 
trailer 2 as a semi-trailer and the variousv means pro 
vided for this purpose. the coupling mechanism 7, 8 
proper will now be described more in detail. 
The two coupling members 7, 8 are shown engaged 

in side elevation in FIG. 3 and in vertical section in 
FIG. 6. The mechanical coupling member secured to 
the tractor comprises, as already mentioned, a fifth 
wheel 9 which is in the shape of a horseshoe (see FIG. 
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4) and a locking bolt 11 displaceably mounted cen 
trally in the hollow space of the fifth wheel. The verti 
cal locking bolt 11 is displaceable in a bearing bushing 
12 which is connected to a vertically downwardly di 
rected sleeve-shaped portion 14 of a plate 9' forming 
the bottom plate of the fifth wheel 9. The locking bolt 
11 is sealed in relation to the bearing bushing 12 by 
means of a packing 15. The ?fth wheel 9 is carried on 
the pivotally mounted upper frame structure 6 which in 
the embodiment illustrated in FIGS. 4-6 consists of two 
parallel frame beams 16a, 16b which at their front ends 
are connected to the main frame 1’ by fulcrums 17a, 
17b. At their rear ends the two frame beams 16a, 16b 
are connected to fastenings at the underside of the ?fth 
wheel 9 by means of rubber bearings 18a, 18b to allow 
a certain resilience of the fifth wheel relative to the two 
frame beams 16a, 16b. 
The locking bolt 11 which isdisplaceable in the hear 

ing bushing 12 connected to the fifth wheel 9 is hollow 
and has an inner supporting ?ange 18 carrying an insu 
lator body 19 which is inserted in the locking bolt and 
consists of for instance molded plastics material and 
contains air pressure and electrical power service lines 
which are described more in detail in the following. In 
the lower half of the hollow locking bolt 11 there is in 
serted a strong spring 20 which bears with its upper end 
against the supporting ?ange 18 and with its lower end 
engages the bottom of a compressed air box 21 con 
nccted to the pivotally mounted vehicle frame section 
6. The compressed air box 21 which in a bottom hole 
receives and snugly embraces an insert in the form of 
a sleeve 22 which contains an insulator body 23 of for 
instance plastics material with air pressure and electric 
power service lines leading from the tractor to the air 
pressure and electrical power connections in the insula“ 
tor body 19, is sealingly connected at its upper “open" 
edge to the lower part of the sleeve 12, which is di» 
rected downwardly from the fifth wheel 9, and contains 
a ?exible annular diaphragm 24 which is tightly sc~ 
cured between the two halves of the compressed air 
box 21 with its outer marginal portion and is tightly 
clamped against the underside of the locking bolt 11 
with its inner circumferential margin by means of a 
clamping ring 25. The annular diaphragm 24 divides 
the space in the circular compressed air box 21 into a 
lower chamber 26 and an upper chamber 27. The 
upper chamber 27 is connected through an air conduit 
28 to an air feed conduit in the tractor. By the supply 
of compressed air to the upper chamber 27 the dia~ 
phragm 24 can be urged downwardly towards the bot» ’ 
tom of the compressed air box 21, the diaphragm tak 
ing the locking bolt 11 along downwardly against the 
action of the spring 20 which tends to hold the locking 
bolt ll in the upper position engaged with the hollow 
king pin 30 which is part of the semi~trailer coupling 
member 8 secured to the trailer 2. 

in the embodiment shown in FIG. 6 and in the modi~ 
fication shown in FIG, 9 the king pin 30 consists of a 
sleeve-shaped body having an upper ?ange 31 which is 
connected for example by means of bolts to the bottom 
plate 33 of a box-shaped frame section 32 at the front 
end of the semi—trailer 2. At the lower end the king pin 
30 has a ?ange 34 which in coupling position (see FIG. 
6) engages in a groove 35 beneath a flange 36 along the 
inner circumference of the horseshocohaped fifth 
wheel 9 (cf. also FIG, 4). Owing to the engagement be» 
tween the locking bolt 11 and the king pin 30 the latter 
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4 
is retained in its position in the horseshoe-shaped ?fth 
wheel 9 with the annular ?ange 34 engaged in the 
groove 35 beneath the ?ange 36 of the ?fth wheel 9. 
Vertical movement of the king pin 30 is prevented by 
the mutual engagement between the ?anges 34 and 36. 
The front end 32 of the semi-trailer rests with the bot 
tom plate 33 on the upper side of the ?fth wheel 9, al 
lowing for the requisite pivot movement. Wear of the 
coupling mechanism 7, 8 takes place between the king 
pin 30 and the ?fth wheel 9, while the pull is essentially 
taken up by the locking bolt 11 which is mainly ex~ 
posed to shear. 

' Mounted in the upper part of the annular or sleeve 
shaped king pin 30 is an air pressure and electrical 
power connector member in the form of a box 40 at the 
ends of two ?exible air hoses 41 and one or two ?exible 
electrical cables 42 for supplying air pressure and elec 
trical power from the tractor to the trailer. Said con 
nector member 40 comprises a sleeve 43 and an exten 
sion 43' thereof and contains an, outer insulator body 
44 and an upper insulator body 45 which correspond 
to the insulator bodies 19 and 23 in the locking bolt 1 l. 
The electrical power cables extend through the upper 
insulator body 45 to the upper end of the insulator 
body 44, which serves as a terminal block. The unit 
formed by the elements 40-45 is rotatably mounted in 
the sleeve-shaped king pin 30 and in the upper wall 46 
of the frame section 32 at the front end of the tarailer 
2. As will appear more clearly from the modi?cation in 
FIG. 9 the unit 4045 described can be mounted in the 
sleeve-shaped king pin 30 by means of a self-lubricating 
?ange bearing 47. A dirt protective element or gasket ‘ 
48 may be connected to the unit 40-45 by means of 
bolts 49 and so arranged as to have sliding contact at 
50 with the upper end of the king pin 30. The extension 
member 43’ of the sleeve 43 may be sealed at the wall 
46 by means of a labyrinth packing generally desig~ 
nated 51 and of the design illustrated in FIG. 9. 

in the embodiment shown in FIGS. 6 and 11 the elec 
trical connection between the tractor 1 and the trailer/ 
sembtrailer 2 consists of two electrical cables 42 each 
containing three leads connected to three contact pins 
54"“, 57-69 in the junction box 40 and 54'-56', 
SW59’, respectively, in the insulator body 19 of the 
locking bolt 11, for instance in one cable a stop light 
lead, a lead for the left~hand direction indicator and a 
ground wire common to them, and in the other cable 
a lead for the right-hand direction indicator, a lead for 
parking light and a ground wire common to them. Of 
the two ?exible air pressure conduits 41, one is a feed 
conduit for high pressure -— about l00 pounds per 
square inch m for the brakes of the trailer/semi-trailcr 
and for the wheel lifting device 4 of the trailer 2, while 
the other is an operating conduit for the brakes. The 
electrical contact pins which are arranged in the lock“ 
ing bolt 11 and which may have ?xed contact elements 
have their counterpart in for instance movable contact 
pins in the insulator body 44 of the junction box 40. In 
the embodiment shown in FIGS. 8 and 9 use is made of 
a single electrical cable having six leads. 

Electrical contact between the contact pins is en 
sured by pressure engagement which is realized on one 
hand in that the locking bolt 11 is urged upwardly by 
the spring 20 against the underside of the sleeve~shaped 
king pin 30, and on the other hand in that the contact 
pins 54*” in the insulator body 44 include contact ele 
ments 63 urged downwardly by springs 62, as shown in 
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detail in FIG. 10 where a contact pin, e.g., 54 is shown. 
FIG. I2 shows one way of realizing connection be 

tween an air pressure line 41 in the coupling member 
7 secured to the tractor and an air pressure line 41 in 
the coupling member 8 secured to the trailer/semi 
trailer 2. The tubes 70, 71 in the two insulator bodies 
19, 44 may be of plastics material or metal, and con 
nection between the tubes _70, 71 is ‘realized by spring 
force in that the tube 70 in the locking bolt 11 of the 
coupling member 7 has a non-return valve 74 disposed 
in the widened end of the tube and loaded by a spring 
72 into engagement with a valve seat 73, and a sleeve 
75 movable against the action of the spring load on the 
non-return valve and having sealing means 76 for tight 
pressure engagement against the end of the tube 71. A 
locking ring 77 keeps the sealing means and the valve 
member of the non-return valve in position in the tube 
70. This arrangement provides automatic closure of the 

.air pressure lines in the coupling mechanism member 
7 in the disengaged state thereof. 
Coupling between the tractor l and the trailer vehi 

cle 2 is realized by backing the tractor against the vehi 
cle 2 when the latter occupies the ‘position illustrated 
in FIG. 2, that is the vehicle 2 is supported with all 
wheels in ground contact in the manner ofa full trailer, 
but with the draw bar 80 raised in order not to obstruct 
the coupling operation. The correct height position of 
the fifth wheel 9 is set by means of the height adjust 
ment device 5 which is operated by means of a control 
in the tractor driver's cabin and consists of a bellows 
which is connected to the air pressure feed system of 
the tractor and disposed between the main frame 1' of 
the tractor and the pivotally mounted upper frame 
structure 6 inv the manner illustrated in FIGS. 3 and 6 
and as described more in detail in the following. When 
the tractor is backed after the correct height has been 
set, the hollow king pin 30 secured to the trailer 2 is 
passed into the openlngof the ?fth wheel 9 and into the 
groove 35 beneath the fifth wheel ?ange 36. However, 
to make this possible, the spring-loaded locking bolt 11 
must first be pulled downwards out of the way, which 
is realized in that air is supplied to the compressed air 
box 21 for pulling down the locking bolt 11 against the 
action of the spring 20. When the king pin 30 has 
reached the correct final position in engagement with 
the fifth wheel 9 the locking bolt 11 is moved upwards. 
and into the king pin 30 by air being discharged from 
the compressed air box. The two coupling members 7 

. and 8 are now coupled together. 
However, in backing the tractorl against the trailer 

2 it is difficult to ensure that the movement takes place 
with aligned longitudinal axes'of the tractor and the 
trailer, thereby guaranteeing that the air pressure and 
electrical power lines have been correctly connected. 
Correct connection also at a certain angular position of 
the tractor relative to the trailer 2 is made possible in 
that the unit 4045 in the coupling member 8 is rotat 
ably mounted. To make manual angular setting unnec 
cssary the unit 40-45 is provided with a pair of wedge 
shaped or conical guide pins 81 (see FIGS. 8 and 9) 
which are adapted for engagement in complementary 
conical or wedge-shaped recesses 82 in the upper end 
of the coupling member 7 secured to the tractor. The 
recesses 82 have relatively wide upwardly facing 
mouths whereby the pins 81, which constitute male 
guides, can slide down into the recesses 82 which form 
female guides, the unit 40~45 being turned into correct 
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6 
position for establishing the described electrical con 
nection and air pressure connection. To make a correct 
initial position possible for the unit 40-45 in the king 
pin 30 prior to connection, use is made ofa device illus 
trated in FIG. 8 and comprising a spring arm 84 which 
is connected at one end to a part 2' of the trailer/semi 
trailer 2 and which at the outer end carries a roller 85 
for engagement in a recess 86 in the ?ange 31. 

In a preferred embodiment of the lifting device 5 for 
height adjustment of the upper frame section 6 said lift 
ing device includes a sleeve-shaped vertical air bellows 
90 which at the lower end is tightly connected by 
means of a circular set of bolts 93 (see FIG. 5) to a bot 
tom plate 91 having lateral flanges 92. The marginal 
bead at the upper end of the bellows 90 is similarly con 
nected in a tight manner by means of bolts 94 to a rigid 
top plate 95. Said top plate is connected by bars 96 to 
a short transverse beam 97 which is connected at its 
ends with the longitudinal fifth wheel frame beams 16a, 
16b which are of box-shaped section. A central brace 
99 extends between a fastening 98 on the short trans 
verse beam and the front portion of the vehicle frame 
1' and is pivotally connected with said fastening by 
means ofa bearing including a rubber bushing 100 and 
is similarly connected at .101 with its front end to the 
vehicle frame I’. This device serves as a parallel guide 
for the air bellows 90 and, together with lateral guides 
formed by longitudinal frame beams 102.0n either side 
of the pivotally mounted upper frame section’ 6, con~ 
tributes to preventing wobbling of the bellows 90. As 
shown, the ?anges 92 are connected to. said frame 
beams 102.‘The pivotally mounted frame structure 6 
can be raised and lowered by means of the bellows 90 
for an amount of approximately 30 cm, counted at the 
centre of the fifth wheel 9. ' i i 

The stroke length in an upward direction can be lim 
ited by means of abutments 103 (see FIG. 5). In the 
embodiment illustrated in FIGS. 3-5, the pivotally 
mounted frame structure 6 as already mentioned is 
connected to the vehicle frame also by means of shock 
absorbers 10 which are mounted in a substantially ver 
tical position between the main frame I’ and the frame 
structure 6, the shock absorbers being pivoted to the 
main frame 1’ and to the upper frame structure 6. As 
shown in FIGS. 3 and 4 the shock absorbers 10 are con 
nected at their lower ends with fastenings 105 on the 
main frame 1’, and the upper frame section 6 is rigidi 
fied by means of a number of transverse short beams 
106-108 at the two ends and the central portion of said 
structure. . 

Like the shock absorbers 10, the lifting device 5 can 
be utilized with a view to providing increased travelling 
comfort, apart from their use as height adjusting 
means. ‘ 

The lifting device 4 for raising a front wheel pair of 
the trailer/semi-trailer 2 into semi-trailer position com 
prises one or two air bellows III connected to the 
wheel support 110 and being of a similar kind as the 
height adjusting bellows 90 already. bescribed. After 
the trailer 2 has‘been coupled to the tractor as a semi 
trailer, the wheel lifting bellows 111 are ?lled with air 
from the tractor 1 thereby to raise the wheels to the po 
sitiondn which they are shown in FIG. 1. To this end, 
the bellows are mounted beneath the frame 115 for the 
wheel support 110, said frame 115 being pivoted to the 
vehicle body 116 in a per se known manner for pennit 
ting the trailer to be used as a conventional trailer with 
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steerable wheels. In FIG. 3 the lifting bellows 110 are 
shown filled with air and the front wheel axle 117 and 
wheels of the trailer 2 are in the raised position (of. also 
FIG. 1). To this end, the wheel axle 117 in the con 
struction illustrated in FIG. 3 is connected to the upper 
rigid end walls 118 of the bellows 111 by means of lift 
ing arms 119, while the bellows 111 rest with their 
lower rigid end walls on a bracket table 120 carried at 
the underside of the frame 115. 
Asdescribed above, the lifting device is arranged 

such that the front wheels will be raised when com 
pressed air is fed to the lifting bellows. It is therefore 
understood that the front wheels can be lowered by 
gravity and by other means when the bellows are 
vented. 1f the air pressure accidentally fails the only 
thing that would happen is that the front wheels are 
lowered, which will not be dangerous since the vehicle 
2 when used as a semi-trailer is supported at its forward 
end by the fifth wheel mechanism at such a high level 
that the front wheels of the vehicle in their lowered po 
sition do not'touch the ground. If the front wheels 
should touch the ground, the shock will not be stronger 
than an ordinary bump. ‘ 
As shown in FIG. 3 two draw beams 122 extend in a 

forward direction from the pivotally mounted frame 
115, the trailer draw bar 80 being pivoted to the ends 
of said draw beams. Said draw beams are positioned 
laterally of the fifth wheel 9 when the trailer 2 is cou 
pled to the tractor as a semi-trailer and do not obstruct 
articulation of the vehicle combination. When the 
trailer 2 is connected as a conventional full trailer the 
draw bar 80 is lowered and an eye 125 at the end of the 
bar is hooked onto a draw hook 126 secured to the rear 
end of the vehicle frame. At the use of the trailer 2 as 
a semi-trailer the front pivoting wheel supports thereof, 
to which the draw beams 122 are connected, should be 
locked for instance by locking of the draw bar 80 in 
raised position. 
For establishing the air pressure and electrical power 

connection between the tractor 1 and the trailer 2 
when the latter is used as a full trailer, use can be made 
of a service line connecting mechanism previously 
known in connection with trailers. This mechanism 
need not include any air line to the lifting device 4, 
which need not be used in trailer operation. To prevent 
dirtying ofthe connections ofthe semi-trailer couplings 
these may have closure means. in FIG. 4 there is shown 
at the fifth wheel 9 a closure means in the form of a 
plate 130 which is movable against the action of spring 
force in guides formed in said ?fth wheel. The ?fth 
wheel can also ensure that the locking bolt 11 cannot 
be urged upwards before the plate 130 has been moved 
aside, which takes place automatically as the connec 
tion is realized, when the locking bolt 11 is inserted in 
position and urged against the protective plate 130. 
As will appear from the following the tractor 1 is 

equipped with controls for the manoeuvres required for 
connecting together the units of the vehicle combina 
tion. 
The electrical power system and the air pressure line 

system for the automatic semi-trailer coupling accord 
ing to the present invention are diagrammatically 
shown in FIGS. 14 and 15. These Figures illustrate the 
elements associated with the tractor to the left of a 
dash-and—dot line and those associated with the trailer 
2 to the right of said dash~and~dot line. 
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When connecting together the tractor and the trai 

ler/semi-trailer 2 it should ?rst be checked that the 
draw bar 80 used with the trailer 2 a‘sfga full trailer has 
been swung to raised position and that'a blue indicating 
lamp 200 is lighted. When lighted said lamp shows that 
the locking bolt 11 is pulled down into its lower posi 
tion. The tractor 1 is then backed against the trailer/ 
semi-trailer 2, the driver adjusting the suitable height 
level of the ?fth wheel by means of the level control 
202. When the tractor 1 has reached the correct posi 
tion for the coupling member 7 to engage the coupling 
-member 8 a gear selecting lever 203 is set in position 
N and the driver interrupts the electrical contact in a 
switch 204 which opens a solenoid valve 205 releasing 
the air from the compressed air box 21, the locking bolt 
11 being raised bymeans of the spring 20. Simulta 
neously as the driver interrupts the electrical contact in 
the switch 204 the blue indicating lamp is extinguished 
and a relay 206 is closed whereby a red warning lamp 
207‘ is lighted. When the locking bolt 11 has been 
moved upwards into the correct position (locking posi 
tion) an electrical contact is closed in a switch-209 
which in turn disconnects a relay 208 and extinguishes 
the red warning lamp 207. i 

In conjunction with the connection of the air pres 
sure and electrical power lines on establishing the me 
chanical coupling air ?ows from the air feed line via a 
three-way valve 210 to the lifting bellows 111 on the ‘ 
front wheel axle 117 of the semi-trailer 2 and raises the 
semi-trailer into semi-trailer position. After that the 
driver adjusts the correct height of travel by means of 
the level control 202. 
Furthermore, 212 designates an electrical micros 

witch which is adapted to interrupt the locking bolt op 
eration when the tractor is driven with a semi-trailer. 
213 designates a relief valve between the feed line of 
the air pressure system and an air reservoir 214 for air 
pressure equalization. A ?lter 215 is disposed in the 
output air line of said reservoir. At the output side of 
the ?lter there is connected an air spring valve 216 for 
level control of the height adjusting bellows 90. 217 
designates a relief valve which constitutes an air intake 
from the compressed air system. Finally, there are 
shown at 218 a dewatering valve for dewatering the 
compressed air, and at 219 a pressure switch controlled 
by the air pressure in the air line 42 and bypassing the 
switch 212. 
FIG. 15 shows the same system as FIG. 11 but after 

coupling of the vehicle 2 for use as a semi-trailer. 
In a modi?cation two valves, via. a pressure~ 

controlled two-way valve and a relief valve (not 
shown), are substituted for the three-way valve 210. 
The relief valve opens at a certain pressure for admis 
sion of air to the lifting bellows, and when the king pin 
is released the pressure sinks in the air line and a non 
return valve (not shown) is opened for venting the air 
from the bellows. \ ‘ 

As already mentioned, the unit 40-45 for air pressure 
and electrical power connection in the semi-trailer cou 
pling mechanism is rotatable in relation to the king pin 
and the frame of the trailer/semi-trailer 2 and is 
adapted to be guided into correct angular position, 
when coupling is effected, by means of the described 
guiding device. During driving, the described air pres 
sure and electrical power connector unit 40-45 in the 
semi-trailer coupling member 8 secured to the trailer/ 
semi-trailer 2 will'turn to and fro with respect to the last 



3,751,060 
9 

mentioned coupling member because said unit 40-45 
is guided by the guiding device 81, 82 into a de?nite an 
gular position in relation to the ?fth wheel 9; This rela 
tive movement of the unit 40-45 in relation to the semi 
trailer 2 can be exploited for control purposes in the 
manner illustrated in FIG. 13. Fixedly connected to the 
unit 40-45 is a swing arm 300 which extends at right 
angles to the longitudinal axis of the semi-trailer 2 
when said axis is aligned with the longitudinal axis of 
the tractor. At angular articulation of the tractor and 
the semi-trailer the swing arm 300 will retain its posi 
tion relative to the tractor but will make an angle corre 
sponding to said angular articulation with the longitudi 
nal axis of the semi-trailer. These relative movements 
may be taken out as movements of pull at wires 301 se 
cured to the ends of the swing arm 300, and these wires 
30l may be connected to the rear wheel axle of the 
semi-trailer for steering said axle. Alternatively, the 
wires or some other transmission mechanism may con 
trol for instance stabilizers for the semi-trailer 2, such 
as air springs or hydraulic control means. The pull ex 
erted at the wires 301 may be utilized for direct opera 
tion of the means or device to be operated (or con 
trolled), or may actuate an electrical or pneumatical 
device such as switches or valves for instance solenoid 
valves, for the described control or operation. 
The unit 40-45 and its connection with the locking 

bolt 11 can be made accordingly stronger as required 
for the desired power output. . 

it will appear from the above that it is the king pin 30 
that is rotated in relation to the locking bolt 11 and the 
unit 40-45 during driving. The bolt 11 and the unit 
40-45 thus together constitute an assembly which may 
be non-rotatable in relation to the tractor, for instance 
by means of a guide (not shown) between the bolt 11 
and the sleeve 14 in FIG. 7. However, it is preferred to 
have a certain angular mobility that may be permitted 
within the scope of strength of the diaphragm 24. 
While but one tractor 1 and one trailer/semi-trailer 

vehicle 2 have been described in the foregoing it is un 
derstood that a vehicle equipage of the type shown in 
FlG. 1 can be supplemented with one or more similar 
vehicles connected to the trailer/semi-trailer 2. Of 
course, use can be-made of hydraulical or electrical lift 
ing means instead of the pneumatical lifting means 4, 
5 illustrated for the pivotally mounted upper frame sec 
tion 6 and for the front wheels 3 of the trailer 2. Also 
many other modi?cations are conceivable within the 
scope of the appended claims. 
What we claim and desire to secure by Letters Patent 

15: 

1. Equipage comprising a tractor having a main 
frame and equipped with a ?fth wheel mechanism and 
a draw bar coupling at its rear end, and a convertible 
vehicle including a vehicle body having at its rear end 
at least one pair of wheels and at its front end a king pin 
and a draw bar coupling, a front wheel assembly includ 
ing a frame pivoted to and supported by said vehicle 
body and at least one pair of front wheels mounted on 
said frame to thereby permit connecting the vehicle al 
ternately as a full trailer with said draw bar coupling 
with the vehicle supported at its front end by said front 
wheels and as a semi~trailer with said ?fth wheel mech 
anism; said tractor having a power operated supporting 
and lifting device secured to said main frame and sup 
porting said fifth wheel mechanism at said rear end of 
said tractor for raising and lowering said fifth wheel 
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10 
mechanism to adjust the elevation of said mechanism 
in relation to the front end of said vehicle when the lat 
ter is supported on the ground by its rear and front 
wheels and for adjustment of the level of said ?fth 
wheel mechanism and thereby of the elevation of the 
front end of said vehicle when the latter is coupled to 
said tractor as a semi-trailer; said front wheels being 
supported under the front end portion of said vehicle 
by said pivoted frame by suspension means; said sus 
pension means supporting said front wheels for move 
ment substantially in their own planes between a low 
ered position corresponding to a ground engaging posi 
tion for using said front wheel to support the vehicle at 
its front end for using the vehicle as full trailer and a 
raised position above the ground to facilitate using the 
vehicle as a semi-trailer supported at its front end by 
said ?fth wheel mechanism and at its rear end by said 
rear wheels; said suspension means including a power 
operated lifting device which is secured to said pivoted 
frame and to said front wheels and by which said front 
wheels are selectively shiftable in said planes between 
said lower and raised positions, and power operating 
means connected to said fifth wheel supporting and lift 
ing device and to said vehicle front wheel lifting device 
for selective activation of the former lifting device for 
said adjustment of the level of said ?fth wheel mecha 
nism and for activation of the latter lifting device for 
raising and lowering said front wheels only when said 
vehicle is coupled to said tractor as a semi-trailer'sup 
ported'at its front end by said ?fth wheel mechanism. 

2. Equipage as claimed in claim 1, in which said sup 
porting and lifting device of said fifth wheel mechanism 
comprises an upper frame structure having its forward 
end pivotally connected with said main frame to permit 
pivotal movements of said upper frame structure about 
a transversal axis and supporting on its rear end portion 
said ?fth wheel mechanism at the rear end of the trac 
tor, and a lifting means supported by said main frame 
and supporting said upper frame structure at said end 
portion thereof, said lifting means being adapted to 
raise and lower said ?fth wheel mechanism by pivoting 
said upper frame structure about said transversal axis. 

3. Equipage as claimed in claim 1, in which said lift 
ing device of said front wheel suspension means is 
adapted to raise said front wheels against flexible pre 
loading force exerted by said suspension means and to 
permit lowering of said front wheels by said preloading 
force when deactivated. ‘ 

4. Equipage as claimed in claim 1, wherein said front 
wheel suspension ‘means comprise a transverse wheel 
axle which supports said front wheels and wherein said 
lifting device is a pneumatic lifting device mounted be 
tween and mechanically connected to the front wheel 
axle and a part of the vehicle structure. 

5. Equipage as claimed in claim 1, said ?fth wheel 
mechanism and king pin including connector means for 
automatic connection of the lifting device of the vehi 
cle to a power supply line in the tractor. 

6. Equipage as de?ned in claim 1 wherein said sup 
porting and lifting device comprises an air bellows 
which may be selectively in?ated by'means of com 
pressed air for selectively adjusting the level of said 
?fth wheel mechanism 

‘ 7. Equipage as de?ned in claim 1 wherein said vehi 
cle further comprises a front end ensemble which is 
pivotally connected to the vehicle body for pivotal 
movement about a vertical axis, and means for locking 
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said front end ensemble in a position corresponding to 
the position for driving straight ahead to prevent piv 
otal movement thereof and thereby of the front wheels 
during use of the vehicle as a semi-trailer. 
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8. Equipage as claimed in claim 7, wherein said lock 

ing means includes means for locking the draw bar of 
the vehicle to a ?xed part of the semi-trailer. 

* i * * ill 


